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Abstract 
Spices are essentially used for flavor and as a preservative in pickling process. The antibacterial activities of crude 
protein extract from five spices namely F. Vulgare, B. Nigra, T. Ammi, N. Sativa, and P. Anisum were investigated 
against S. Aureus, B. Subtillis, P. Aeruginosa, E. Coli, S. Typhi and S. Pyogenes using the disc diffusion method. The 
phytochemical analysis of all the seeds was done by standard methods. Protein extract of B. nigra and N. sativa showed 
high antibacterial activity while F. Vulgare, P. Anisum, T. Ammi proved to be less strong against bacterial strains used in 
study. Most sensitive strain among all the used bacteria was S. Aureus Tris–glycine SDS–PAGE revealed the major 
protein bands between 5 to 40 kDa from all the seeds. Carbohydrates alkaloid and flavonoids was found in all the seeds, 
and most of them were rich in steroids, tannins. We end with the conclusion that almost all the seeds used in the study are 
rich in antibacterial proteins or peptides which may assist in preserving cooked food and pickles.    
Keywords: Spices, Crude extract; Antibacterial proteins; Pickles. 
1. Introduction  
Various kinds of compounds having antibacterial property have been originated from plant life [1,2] and seeds are among 
the favorable assets for discovery of novel antibacterial agents [3,4] . In addition to phenols, alkaloids and other plant 
secondary metabolites which are known for the antimicrobial activity, peptides and proteins from plants origin with good 
antibacterial activity been reported. [5,6]. Antibacterial  plant  and human peptides are structurally similar as both are a 
part of defense systems .[6]  Some  of these peptides  have the property to inhibit gram positive or negative bacteria only,  
however few peptides are strong enough to inhibit both groups.[7] Over the years, antibacterial peptides have become an 
interesting tool for the development of new techniques in the control of crop losses and in the production of novel 
antibiotics for the treatment of varied infections [8] . 
In plants these antibacterial peptides are found nearly in all parts like roots, seeds, flowers, stems, and leaves and have 
proved to be active against pathogenic bacteria to humans as well as plants [4]. Antimicrobial peptides or proteins 
participate in the protection of seeds against potential microbial invaders during their germination [9]. 
Until now, in plant seeds many proteins with antimicrobial activities have been detected, including chitinases and β-1,3-
glucanases defensins, thionins lipid transfer proteins, 2S albumins and ribosome-inactivating proteins[10-12] These 
antimicrobial proteins may be employed to create pathogenic resistance in transgenic plants [11] Several reports had been 
published that describe the antibacterial properties of different seed however antibacterial activity of crude protein extract 
has been found missing in literature. Therefore the present study was carried out to screen for phytochemical constituents 
and antibacterial activity of crude protein extract of some seeds routinely used in pickles which include 
Foeniculumvulgare (Fennel), Brassica nigra (Mustard), Trachyspermumammi (Ajwain), Nigella sativa (Black seed) and 
Pimpinellaanisum (Anise) against foodborne pathogens namely: S. aureus, B. subtillis, E. coli and S. typhi. 
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2. Materials and Methods 
2.1 Seeds Collection. 
The commercially available seeds of F. vulgare, B. nigra T. ammi, N. sativa, P. anisum were collected from Riyadh, 
washed with Distilled Water (DW)   and then dried. After drying they were grinded to fine powder in a blender. 
Powdered sample was then  mixed with ice cold  phosphate  buffer (pH 7) [50 mM phosphate buffer 2 mM EDTA, 5% 
glycerol and 50 mMNaCl] in the ratio of 10:1,V/W and put on shaker (Thermo Scientific™ MaxQ™ 6000 
Incubated/Refrigerated Shakers), for up to 2h at 4°C. Crude protein sample was collected after centrifugation at 12,000 
rpm for 20 min at 4°C by using Thermos Fisher scientific centrifuge, (Germany), and passed through sterile gauze and 
then stored at −20°C. 
2.2 Microorganisms for Antibacterial Assay 
Reference bacterial strains which included S. aureus, B. subtillis, P. aeruginosa, E. coli, S.  typhiand S. pyogenes (clinical 
isolates) were provided by the Department of Botany and microbiology, King Saud University.  
2.3 Determination of Protein Content and Protein Pattern Analysis 
Protein content was determined as described by Bradford [13]. Protein profile analysis was performed by a 10% 
separating Tris–glycine SDS–PAGE.  
2.4 Antibacterial Activity of Proteins 
Antibacterial activity of protein extract was done by disc diffusion.50 µl of each sample was placed on 6 mm diameter 
sterilized filter paper discs using micropipette and then located on nutrient agar medium uniformly seeded with the test 
microorganisms. Standard disc of Kanamycin (30 μg/disc)  were used as positive .The plates were then incubated at 370 
for 24 h to allow maximum growth of the organisms. The antimicrobial activity was determined by measuring the 
diameter of zone of inhibition. The experiment was carried out in triplicate and the mean value was taken.  
2.5 Phytochemical analysis 
Phytochemical analysis of all the samples was determined as follows: 
2.5.1 Molisch's Test for Carbohydrates 
500 mg of powder was mixed with  5 ml of distilled water and  filtered. Then few drops of Molisch's reagent was added, 
followed by addition of 1 ml of conc. H2SO4 by the side of the test tube. 5 ml of distilled water was addedafter 2 
minutes, Red or dull violet color formation at the inter phase of the two layers was taken as positive test [14]. 
2.5.2 Test for Alkaloids 
100 mg of sample was mixed in 5 ml of methanol and then filtered. Filtrate was then mixed with 1% aqueous HCl and 
divided into two tubes. Few drops of Dragendorff's reagent were added in one tube and occurrence of orange-red 
precipitate was taken as positive. To the second tube Mayer's reagent was added and appearance of buff-colored 
precipitate was taken as positive test for the presence of alkaloids [14]. 
2.5.3 Liebermann–Burchard Test for Steroids 
200 mg of sample was dissolved in 2 ml of acetic acid, then cooled and finally few drops of conc. H2SO4 were added. 
Color development from violet to blue or bluish-green was taken as positive test steroidal ring [14]. 
2.5.4 Shinoda's Test for Flavonoid 
500mg of sample was dissolved in 5 ml of ethanol, slightly warmed and then filtered. Few pieces of magnesium chips 
were added to the filtrate followed by addition of few drops of conc. HCl. A pink, orange, or red to purple coloration was 
taken as a confirmation for the presence of flavonoids [15]. 
2.5.5 Test for Tannins 
500 mg of powdered sample was mixed with 10 ml of distilled water and then filtered followed by the addition of few 
drops of 1% ferric chloride solution. Occurrence of a blue-black, green or blue-green precipitate indicates the presence of 
tannins [15]. 
2.6 Statistical Analysis 
Results were expressed as the mean ± standard deviation (SD).  
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3. Results  
3.1 Protein Content of Crude Extracts  
One gram of powered seeds were extracted with 10 ml of extraction buffer. Protein contents of Seeds of F. vulgare , B. 
nigra T. ammi, N.sativa,  P. anisum were approximately 1.9,2.3,12.38,16.79 and 10.5 mg/g  respectively. 
3.2 Antibacterial Activity 
All the tested strains were found sensitive to the protein extracts of selected seeds. Although some extracts exhibited a 
good antibacterial activity which include. B. nigra and N. sativa (Table 1) while crude protein extract of F. vulgare, P. 
Iuanisum , T. ammi exhibited moderate to weak activities. S. aureuswas found most sensitive among all the strains. 
Table I: Antibacterial activity of different seed extracts against certain bacteria by disc diffusion method. 
 Inhibition zone  
a
mm 
Bacteria  B. nigra F.vulgare N. sativa P. anisum T. ammi Kanamycin 
S. aureus. 12 ±0.33 10±0,55 11 ±0.40 9 ±0.55 11±0.55 26.5 
B. subtilis 11 ±0.45 7 ±0.88 8 ±0.55 7 ±0.44 7 ±0.55 21 
S. pyogenes 9±0.44 8±0.55 8±0.33 7±00 7±0.44 28 
E. coli. 9 ±0.50 7 ±0.70 7 ±0.10 - 7 ±0.90 20 
S. typhi  7 ±0,55 11 ±0.33 11 ±0.44 11 ±0.55 10 ±0.99 22 
P. aeruginosa 10±00 8±0.20 7±0.99 10±0.33 9±00 25 
a
Data showed the mean inhibition zone from a triplicate. 
3.3 Tris–glycine SDS–PAGE 
Tris–glycine SDS–PAGE revealed the major protein bands between 5 to 40 kDa from all the seeds as shown in Fig. 1.  
 
 
Lane 1 -, marker, lane 2-F. vulgare, lane 3 -B. nigra, lane 4 -T. ammi, lane 5 -N. sativa, lane 6- P. anisum 
Figure 1. SDS–Polyacrylamide Gel Electrophoresis pattern of F. vulgare ,B. nigra T. ammi, N. sativa,  P. anisum crude 
extracts. About 55 μg of sample was electrophorised on 12% polyacrylamide gel in presence of 0.2% SDS. 
Electrophoresis buffer used was 0.01 M Tris–glycine containing 0.1% SDS, pH 8.4. Electrophoresis was performed at 
the current of 25 mA in the stacking gel region and at 30 mA as the sample entered separating gel 
3.4 Chemical Composition of the Seeds under Study 
Presence of carbohydrates, alkaloidand flavonoids  was  found in all the  samples (Table Steroids were present in all 
samples except in P. anisum while tannin was found in F. vulgare, T. ammi and N. sativa. 
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Table 2- Phytochemical composition of different seeds. 
Seeds Carbohydrates Alkaloids Steroids Flavonoids Tannins 
F. vulgare + + + + + 
B. nigra + + + + - 
T. ammi + + + + + 
N. sativa + + + + + 
P. anisum + + - + - 
+: Present; -: Absent 
4. Discussion 
Spices are used as preservatives in pickles as they possess antibacterial properties [16]. All the spices used in the current 
study are generally used for pickling process.  Strongest activity was shown by seed protein extracts of B. nigra against 
S. aureus. Also some extracts displayed a moderately high antibacterial activity indicating that these seeds might act as 
antibacterial agent to combat bacterial growth in pickles (Table 1). In our results, larger inhibition zone was found 
against the Gram-positive bacteria which is  in agreement with several previous findings demonstrating better activity of 
the plant extracts towards Gram-positive bacteria [17] Moreover, we find some low molecular weight protein bands on  
the SDS-PAGE results which possibly were antimicrobial peptides since AMPs are usually small in size ranging from 2-
9 KDa [18]  Also earlier antimicrobial peptide studies have revealed that extracts contain protein bands in the range from 
6 to 20 kDa [19-21] Therefore, we deem from this SDS–PAGE result that those proteins or some of them probably are 
antimicrobial peptides. Seeds used in pickles can act as natural preservatives in pickling process as it has been reported 
that spices owe their antimicrobial properties mostly due to the presence of secondary metabolites [22]  Almost all the 
seed used in the current study were found to be rich in these secondary metabolites.  
Conclusions  
Seeds under study contain active antibacterial proteins that could be further isolated and purified.  Also our results 
provide a scientific basis for the use of these spices in pickling process.  
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